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1020030086648 #^ <U^}: 2004/1/7 

^ «v^o^ ^Ajc^iofl Si*]: tiflBlB^ 7>-g- 5l-4q ^;^flsl ^"a-^ 

^ifl 7)2:5. ^<a- 311.^ «^ ^^]; ^^>a-^ ^ 

tiflElBl ^£ ^^^^ ^7>^n^ tllojE^l- 715:^ ^71] ^711 ^^^Bfl ^ 

-B-Jl ^^^> ^-a- c-floiE-l* 71^5. ^7fl ^7fl ^ 

^1; ^ sicfl ^1-7] 7SAi^ ^cj. jqcHfl ^E^^ ^ 7l^^^ wflEiei ^ifl 

£ 2 

m^^, «o^^, 7>-g- ^i«ch. 
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1020030086648 ^^ '^7.}: 2004/1/7 

yfl^iel 7>-g- 'a-#«<}-'^ ^ ^# Al^^ {METHOD AND SYSTEM FOR CALCULATING AVAILABLE 
POWER OF BATTERY} 

£2^ ^ ^AHioi] o^tb wflBiel 7>-g- <L>#«j-^^ :a<^^^ s^^ltq-. 

-S- ^^^^ -^Al<^l«fl laflEie) 71-g- ^>#«<i-^^ iio^^^ £^olt:V. 

s|cfl 7>-g- (maximum available power)* ^^^1 ^o] ^^^}t]-. 
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1020030086648 %^ ^^>: 2004/1/7 

<9> ZLe^ul-. tiflE^e^^ #^^^Efl(state of charge, SOC), wflE^Bl ^ i^^^l- ^<^1 ^^l- 

#^/«J-^ 7>^^ 2^^^7> ^^>^ 7M°S. tiflE-l5l^ <^1^*M ^ 

<io> *>oltiEi^ ^71-^V-g-^}-^ aflEisl ^lo^-^^jj o. yjj^^e^ aV<^*H 'y^^l^ ^> 

-§- 7}^^ ^ ^Aj^o.^ <^1^^H ^1-<^1«-S]:b ^1^ -a- ^(Hybrid 

Electric Vehicle Control Unit, HCU)<^l7ll -^B^ *>olti.5^:E. ^7]?.}^^}$] a] afl 

Bisl^ >y^ol 2|t}]t}- «■-§-€ 4^ *H<^> ^Vi=f. 

<12> ^^^H^Efl (steady state)«^lH^ HflB^els] s^^]^ cf^o^ ^IcHl ^th ^k^S. ^ 9X 

<13> [All] 

<14> J 

<i5> <^7lA^, «flBle|sl ^7>x-1 ^(equivalent resistance)<^l Jl, Vqc^ «flt^5l^ -h-Jl -^--^ 

^> ^'a-Ceffective no load voltage)^!^, r^ -^*>^ ^-l^^li^f. 

^^^^(Pmax=Voc2/4Re)«^l 

<i7> ^s. ^^o^ ^tfl^^ 3^^lo.s.^E^ Y^Xload)^ ^-l^j-*^! ^7>;^-1 

%Vj2)- Ajofl aflE-leloflA^ ^Cfl A>-g-^ ^ oxt^. 
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102G03.0086648 ^^ <^^>: 2004/1/7 

^9):-ir ^ '^^<>\oif^^ vim^s.^^] %^ 7}^^ s[^7} ^ 

ojcf. icJ-sl-A^. o]B\^ ^^^o] ^}o]^^B. ^7l;^V^^Hl ^-g-sl7l^ ^?^*>ni-. 

^#^1-^ ^ sicfl >^v7i 75^1^ ^ 

^7] ^Icfl >^7l 71^^^ 3|cfl ^oJ-3j|. >^1.7l o.j^ ^oj-cq 
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1020030086648 ^^ '^T.}: 2004/1/7 

<22> ^7] ^cfl ^^7V ^7] 7]^^^ aflE-lel ^ cfl ^^^cf ^ 7>-§- f^:?! 

<23> ^7] ^^71- >^7l 71 ^^j^ WflE^Bl ^^^^ H^l ^-f . ^7] 7>-§- 

4^4^ 71^^^^ ^cfl ^oj-i!]- ^^V7l ^cfl ^^9i\. ^1-71 

<24> >^V7l ^oj. :^B^^ 73^1^].^ ^7] ^7]] WflBlel ;5i^ol >a-7l 7]^^ 

€ ^-a- .aq- ^ ^-f<^l^ ^^7] ^<a- Sj^iaj^ ^E^^ ^11^^^ ^^^1^1 

4^7] ^^fl uflE^e^ ^<y-oi ^1-71 7]^^^^ ^Icfl ^<y- o>uj^ ^-f<Hl^ ^^7] 

<25> >^7l ^<a- JZj^yJ^ ^E-1» ^^1^. ^7] ^71^7]^ ;^<a- ^ 

^«fl ^Ei7> mt:f ^ ^^ofl^ ^1-71 ^<a- 1^ ^^^S^l-Jl, ^1-71 #7}-S]7m 

^£^7]- 0:acf ^^o]]^ .^V7l ^oj. 3z^c«fl ^E^^ 

<26> ^1-7) >mi^^^i]:^ 0.03<y ^o] n}^2^^jL, ^7] ^12^^^^ 0.01<y uV^zi^l-rf. 

<27> ^^7] -^7>Xi*J- CflolEi^, 4^0^ ^^*<^l^i ^d^^ 

<28> nSlJl. ^7l ^71] ^7fl ^ ^71) aflE^e^ ^SoflA^O^ -7].;,^ 

^oM ^^71- ^^>^ ^4^^^ -f-7M*J- iHlolE-l* ol-g-^> 

^<:>i Hi-#^^>cf. 
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1020030086648 ^^ 'U^}'- 2004/1/7 

<30> A^7l ^ BflE^e^ ^xEoflA-^o^ o.j^ ^^^y ^ 

^0-^, ^o^7l ^^7> #^1-^ -^Jl -^^^> ^<a- c-i1o]b1 

♦ ol-g-^H -e.?LV^# ^^*H ^o] a>^^^>4. 

E^e^ ^£ ^s. ^4^^^ ^7>;<n^ iHlo]E^# 7]^^ ^71] ^^^^n ^ ^ 

'is. ^^^^^ -^J: cilojE^l- 7l^s ^^11 ^ ^711 

^1; ^7l ^Cfl ^7l -^Jl ^^*> ^^d-, ^71 ^7V;^^*J-, ^ 7]^;^^^ Mfl 

Eis^ ^cfl 7i^s cf^V ^<y-^ ^v#^l-^ ^Tii; ^ j^cH wj-^ 4>7i «j- 

^ ^"a-, ^ '^-71 73^1^ ^oj- ^E^* 7]3,S. 7}-%- Sf^^l- ^ 

<32> ^cfl wj-^ ^71 -^Jl ^^^1- ^"a-^l- ^7] 7l^4^€ 
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1020030086648 ^^ 'U^}: 2004/1/7 

<33> ^cfl aj-^ ^^7} 71-^^^^ nflE-lel ^cfl ^^^cf €■ ^-f . ^7] WoV^ ^;^> 

^ §0)1 sltlr ^Hl ^^^-^S. 

<34> ^^7] ^Cfl ^^7> 7l^^€ WflEiEl ^ cfl ^^llt:!- 3^1 ^-f , ^7] 

^^v ^<y-^ ^1-71 -b-jl -^^^v ^"a-^ ^1-71 ^ifl tij-^ ^^sf ^1-71 ^7>^i*J-^ ^ 

^tb ^Hl ^o] 

<35> y}^ tij-^ 2).^^^ cl-^]. ^oj-s}. ^cfl ^^9\. ^7] ^<a- 

^ «o1-^ ^4 ^-^Ofl^ >^7l 3ll^«^ ^E^l- ^U^^^'?># ^dH^l^l 

^. ^y] ^^11 wfltiel ^<a-o] ^7] 7]^^i^ ^± a^l o>q^ ^-f<^l^ ^7l 

^B\7} mnf e ^^<H1^ ^<a- 5q^«fl ^Ei* IS. ^^*>:ii, >a-7l ^7>5]7luj- 

^^^^ 31] ^E^7> 0-^.1=1- ^-f<^l^ ^7l Wo^^ sq^tiJj ^Eil- 0-^S. 

<38> '^V7] ;^ll^^^^ 0.03^ ^o] wV^^*>:a, 'a-^l ^12^^^€: ©.Ol-?! ^o] «>^3]§>cf. 

<39> ^7] ^7>;^-l«J- C-llolBl^, ^^o^ ^^>€-°11^i ^d^^ 
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1020030086648 %^ ^^>: 2004/1/7 

<4o> ^71] ^71] «J-^^i-Efl. ^ ^7fl tiflEiei ^soflA^o^ ^7V;^-1*J-^. >^ 

71 ^^1] ^^7> ^^>^ ^^J^ wj-^ tij-^ ^7l-x-1-&J- cflolE^l- o]-g-^>o^ 

<42> >^V7l ^e.^ ^^^fl «J-^>S-^fl . ^ ^^11 HflE^e) ^i-^lA]^ O-J^ ^a.^:]. ;^ 

^^7] ^71] ^^7> ^S>^ ^^^^ ^^o^ «oV^ O.J. ^^^|. ;^<y. ,3,^olE-1 

♦ ^1-§-*H i^^^ ^«S^>^ ^o] ia>^3i^>cl-. 

<43> ^ ^Vi^o^ ^Alc^]ofl o^tb «flElE:i 7>-§- 5^^^ ^1^^^^, HflE-l5lSl ^«^>^ 

^"^^V^ #^*]-^ aflE-lel ^£ ^7l «llElEl3l ^#^H ^^1- 

yflEisl ^Jl^i; ^oM uflE-isio] ^oj.^ ^#^H «fl^^>^ ^^1- aflEiel 

^<a- ^A^; ^ ^7l aflE^e] ^£ ^A-^ ^ >^V7l «flEl2:| ^jA^o^ aIJ:^ 71^5. tiflElslS] 7} 

-B- ^^^1- ^^#^1-^ 5£^t!-^-. ^71 tiflElei thH^^^. ^7]^ A 

<44> ol^V, ^ ^^^^ «>^^t}: ^^1<^1* %2^S. ^^^tbc)-. 

<45> £10)1 £Al^ tivsq. :y-oi, aflE^s^ 7>-g- tiflE-le^ 7fl(^1-H-^(ll) , 

wflE^el ^£ ^dl^-1(13), «flEi£^ €^i(15), ^ aflE-lel ;5i<a- ^a-1(i7)# i^^i^. 
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1020030086648 2004/1/7 

<46> aflElel ^S. ^^Ml3)^ «flElel(20)S] ^il- ^#^><^ *fl^^>^ #^^>Jl, aflB] 

^^i(15)^ «HE^el(20)5^ ^^(^^ aj-^ ^^)* ^tl'^B^fe ^S. 

<47> tiflE-le^ ^<a- ^Ai(i7)^ yflE-l£|(20)S] ^<a-^ «ll^*>^ ^^^Vrf. 

<48> tiflE^e^ ;^]o:| o.v5j(ii)0.^ yflt^g^ AjlA-l(13)Sq- wflE^el ^A-^ (IS)^-" E] afl E] 5^ ^ 

<49> aflE^ej ;jflo:i-B-^(ii)^ o>oiaisss./ilAi, 1^)2.51, ^ *l-:^^fl<^si- ^=b?I<H# S. 

<50> £2 ^ £4» %^S*><^. ^ sit!- 7>-§- ^#«<}-^ ^ 7>-g- 5}- 

<51> o.^, HflE^El ^l'H-B-y(ll)^ ^^11 ^"^^ tillE^Sl(20)Sl 71^;^^^ ^ cfl 

'y-CVcha.max)* ^1^^ ^^^^ charge voltage feedback factor )(Gcha)» 

t!:i=KS200) . 

<52> 71^^^^ ^cfl ^'a-(Vcha_max)^ ^H^^- ^^^^A ^ ^tfl ^ 

<53> ^oj- jqciajl ^E^^ ^^1] tiflE-le^ ^oj-o] ^ cfl j^Cf ^ ^-^-^ll 7>-§- 

3i|-^q7> ^o.^>i*|, HflE-lel(20)^ -^^ <?lt!- -2.^* «J-^l*l-7l ^ 
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1020030086648 ^^ <^>c>: 2004/1/7 

<55> -^Al, yflE^H^ ^1010.^(11)0.^ yfl^^^l ^lJ-(Vbat_real ) 7]^^^^ ^ cfl 

^'a-(Vcha_raax) -^^ ^^1* ^^t.>T:+(S401) . 
<56> ^^1] aflE-iSl ^«a-(Vbat_real)*='1 ^l^^^ ^ cfl ^*a-(Vcha_max) ^ 

^ ^711^7>^1 ^K:]-^ slj^^fl ^E-l(Gcha)* i^:'?]:^ ^^^1^4(8403). 'U<^]S., 

^4^^^ 0.03^^ ^ ^ ^cl-. 
<57> ^^1] yflE^El ^<a-(Vbat_real)^l ^l^^^^j^ ^1 cfl ^SJ-CVcha.max) -^.4 ^L^l '^VM 

"^l^, '^l^ Tfl^V^ 5£l = «fl ^Bl(Gcha)* ^7>Al^cl-(S405). 

^a-^lS, ^^^^ O.OIS ^ ^ Sic]-. 

<58> nslJl M-Ai, HflE^B] ^IcH-^^dl)^ 711^^ ^<a- ^Bl(Gcha)7> 1 ^^1 

» ^^t!:4(S407) . 

<59> S407 Tfl^^ ^-a- ^t1(Gcha)7l- 1 S.^ ^ ^^S. ^^s]^. 

^<a- 3] = «fl ^Bl(Gcha)§ 1^ ^4^€:4(S409). 
<60> ^^^^ S407 ^^l<^lAi ^lA].^ ^oj. 3i|c«fl ^E^(Gcha)7|- 1 3^1 <>>i-lt!: ^-^S. 

^l^H^'^Cll)^ Tll^V^ 2l:E.«Jj ^Ei(Gcha)7l- 0 ^^^l* ^^^v]- 

(S411). 

<61> S411 ^7jl<^l^i 711^^ Sj^tiJl ^El(Gcha)7> 0 ^Cf ^^S) , ^ 

^ ^og- Sjjcwfl ^El(Gcha)# 0-2-S ^^^t!-i^(S413). 
<62> tiVig, S411 ^7il<^lA-l 711^^ ^-a- ^mGch^)7} 0 :e.l=1- o>ul ^A^S. 
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1020030086648 ^^ 'U^}- 2004/1/7 

<63> tiflEis^ ;Hl<H-a-^(101)^ €^(Icha)^ ^^^Efl(State Of Charge, SOO^q- wflB^ 

^£(Tbat)«- ^#t!:T4(S201). 

<64> ^=-54 aflE^e:] Z^Z^- HflElBl €>H(15)i2l- tiflBlBl ^£ €>H (13)^1 AlJl 

^11- «flEisl(20)^ ^^^-a- ¥^^}^ ^ 9X^. ^, «flEie] Aji 

^i(15)S] A]^-. ol^^rH wflE^el^ #^^^1- ^ 

^(Icha)'^l^-I^ -H-a ¥^^V ^'y-(Vcha_oc) ^ ^>#tl:i=1-(S203) . 

<67> wflBiiq ;^l^-fr^(lOl)^. ^^1] f^^^^BflcsoC). ^^11 wflBiel ^s(Tbat). ^ ^^fl 

^#(Icha)*^l^i^ ^7>^i*J-(Rcha_e) * ^#t!:l^(S205) 

<68> -^Jr ^«-^> ^oJ.3j|. ^7>X-1*g-^ 7]^^^ -^Ju ¥^^> ^-y- iH1o1e-1S!|- 7] 

^^^^ tllolEi» ol-g-^>Q^ AV^^ ^ o;icf. 

<69> 7l^^^^ -^J: ^^^} ^<a- C-flolEl^, ^, #^^o^Efl^. ^ tiflE^e^ 

<70> 71^^^^ ^J- -?-^§> ^o]B\^ :f-«flA-1 ^ ojr^. 

<71> c^l^ ^O^^ ^^^^ ^^V'iS tiflE^El ^S^ll^i n^^*>l^ 

^ ^^^o^^t^ ^^-8: «flEl&| ^S'i ^ ¥:<1^S. tiV 
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1020030086648 ^^ '^7.}: 2004/1/7 

^ -^^HiJ- ^^]^]Mr -^7V;^-1*J- x:-ll<5lBl» 71^5. -H-JL ^ 

<73> ojnfl, tiflE^s] ^ ^711 ^^<^lAi^ f^;^! ^7M%1- ^ * 

^(interpolation)* <^l-g-s^><^ ^ 

<74> tiflE^el ^]^-R-^(101)^ cf-g- ^2<^1 ^tl- Slcfl ^^(Icha_n.ax)* ^^^W 

(S207) . 
<75> [Xj2] 

<76> rr _ 

cha max"" 



<77> o^7lAi, Vcha_max^ ^^a-*:*!:!!. Vcha.oc^ ^^*> ^^vJ-^l^. Rcha_e^ 

<78> ^c}] ^^(Icha_ma)l- ^, WflEiBl ^1<=>1-B-M ( 101)^ 7]^^^^^ ^ cfl ^oj- 

(Vcha_max). Ichajnax) . 7]^;^^ HflEiS^ 5| tfl Ibat jnax) . ^ ^-y- ^ 
^Bi(Gcha)» 71^5. 7>-§- ^^KPavailable_cha)* ^V#^^^(S209) . 
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^^]^ ^cj^Vc|.(S211). 

<8i> S211 ^n'^]^^ ^cfl ^€ ^^7> 7]^^^ HflE-lel ^cfl 3^1 <i>qt!: ^ 

(Pavai lable.cha)* ^#ti-l=1-(S213) . 
<82> [AI3] 

<83> Pavai Iable_cha~Vcha_max* ^ cha_max*Gcha 



<84> 



S ^^5]^ aflBls^ ^10^ 0.^(101)0. o^t!: ^-^S. 7>-g- 
(Pavai lable_cha)^ ^V^tbcf (S215) . 
<85> [AI4] 

"^^^ Pavai lable_cha~Vcha_max*Ibat_max*Gcha 

<87> Cf^^S., £3 ^ £5* %^t}C^, ^ ^^Sl ^Al<^]oll 0];|j. 7].^ HJ.^ 

<88> aflE-lE] ;,llo^^^(ll)^ ^^fl^ ^B]^ ^oj-j^. 7]^^^^ ^ rli ^Wdclumin) 

-g- 7l^S ^Bl (charge voltage feedback factor )(Gdch)^ 7SAi^tq-(S300) . 
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^^HVdch_inin) ^^tl:Cf(S501). 

<93> ^711 uflE^s] ^<y-(Vbat_real)°l ^Wdch_min) ^'=^ ^^1 ^> ^"f 

^'l^ ^^n^}^] ^-a- ^^KCdch)* ^^^^ ^^^l:^ f^7l-Al^cf(S505). 

^<^1^. O.OIS. ^ ^ ^t:f. 

<94> ne^ji q-^i, aflE^e^ ^Iav^ hj-^ ^<y. 2]:^Mfl ^EKGdch)^!- l -^-4 ^^1 

♦ ^^^tq-(S507). 

<95> S507 ^l^V^ ^<a- 5«EKGdch)7> 1 ^ ^^S. 

sl^«fl ^Ei(Gdch)^ 1^ ^^^tvmssog). 

<96> tl-^, S507 ^TllollAl aj-^ ^oj. 3i]cti^ ^B^CGdch)^]- 1 3.^1 ^-^^ 

^l^-^^(ll)-^ Til-a-^ ^^■1(Gdch)7> 0 iLcf ^c^-^vtq- 

(S511). 

<97> S511 ^^l<HlAi 7^1^^ ^<y- 3i1:e.«J^ ^tKGdch)7> 0 iLr\ ^o^S. ^^S)^, 

^ ^'a- ^El(Gdch)l- 0^5. ^^t!:t^(S513). 

<98> i^Via, S511 ^<a- 5x]^afl ^E-KGdch)^!- 0 M,^ o}^^ ^A^S. 
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<99> aflEis^ ^^jo^o- 1^(101)^ ^7fl €^(Idch)^ #^^i-Efl(State Of Charge, SOC)^ wflBi 

51 ^£(Tbat)^ ^#t!:^-(S301). 

<100> ^^Sq. yflE^Sl 2^-Z^■ HflEiEj ^^i(15)i2f HflEla) ^£ >aAi(13)o| 

<ioi> aflE^el ^l^H-H-^dOl)^, f^^-^-^CSOC). ^^11 wflEie| ^^(Tbat). ^ €^fl € 
^(Idch)'^l^i^ ^^'■^ -^S. ^^^} ^'a-(Vdch_oc) ^ ^>#t!:4(S303). 

<102> UflEiel ^lo^l-^uJdOl)^, ^^1] ^^^VEflCSOC), ^^}| HflEiS] ^£(Tbat) . ^ ^^fl 

^7M*J- THjolEi* ol-g-§>o^ ^ ojc^ 

<io5> 71^^;^^ -B-J: ^-^*> cilojE^^, ^:^> It, ^^>^ve)](s^ 

<i06> 7l^^^^ ^Jl -¥-^^1- ^"a- cll<^lB-l^ #«flA^ ^ ^c]-. 

<107> d\]^ s-o^, z^^y^s. ^£<^1>^-1 4^^^>i^ 

€ ^^'^^^^^ wflBlBl ^-a-^ ^#t!:i=1-. wflElSl ^-^t ^ ^^^S- ^ 

^t!: ^. ^<a-^ 7l^S, ^^^i-Bflt, ^ «l]E^el ^£ ^ 

S ■^7>^-1*J- i:-i]o]El» -a-^^VJL. ^V#^ ■^7>^-1«J- C-llolE-11- 71 ^S. -H-Jl ^ 
^^1- ^'a- cflolEl* ^#t!-^. 
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'^(interpolation)^ 't- 9X^. 

<no> aflE-lBl ;^l<H-B-bi(101)^ ^5<Hl S^t!: ^^S. ^rfl ^^(Idch_max)* -^•#^1:1=^ 

(S307) . 
<iii> [AI5] 



<112> 



V -V 

J ddi _oc <icft_min 



<113> o^7lA-1, Vdch_oc^ «c]-^ -^^ ^^^> ^'a-'^l:!!, Vdchjnin^ ^'^-'='131. Rdch_e^ 

<114> ^Icfl ^^(Idch_inax)» ^. "fl^lsl ^1<H-^^(101)^ -H-Jl ^^*> ^"a" 

(Vdch_oc). IJ-^ ^7M1*J-(Rdch_e). ^'fl ^<^-^ ^^(Idch_max). ^ ^l^^^^^ Hflt^e] ^ 'fl 

^^(Ibat_max)* ^l^S. «oV^ ^<a-(Vdch_t >* ^ar^tlr^CSSOg) . 

<115> 71^:^^ HflE^Sl ^tfl ^'S-^^ ^EflollA^ Sflig- HflE^e|# ^1- ^ 

^^t!-^(S311). 
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<ii7> S311 ^711 ^l^i ^cfl ^^7} ^cfl ^^Hcf 3^1 o>u|^ ^o.^ :g.cj 

cfCSSlS). 

<118> [^Q] 

^^^^ Vdch_t = Vdch_oc " Idch_max * Rdch_e 

<120> tl:^, sail ^TiloflA^ ^^7> 71 -i^^^ tiflE^el ^tfl ^^iic]- ^-2. 

S ^^^^ ^1<H-B-^(101)^ ^7ofl filtb ^;^> ^Wdch_t)^ 

-ar^tbcfCSSlS). 

<121> [AI7] 

<122> Vdch_t = Vdch_oc " Ibat_max * Rdch_e 

<123> ^;^> ^'a-(Vdch_t)^ -a-^tt ^, tifl^^sl ^lol-^^(ioi)^ tq-^ ^8<=>11 ^tl: ^-^S- 

71-g- 4^^(Pavailable_dch)l- ^>#t!:4(S317) . 

<124> [^8] 

<125> Pgygj lable_dch=Vdch_t*Idch_max*Gdch 

^}^^ ^H<^1 <^l-g-€ ^ 
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'^■71 ^^11 ^^B iJ-^^tfl. ^ ^^11 1^11 51 ^SoflA^o^ ^7H«J-^, 
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